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Table 1. Adult emergence rate and time interval (Mean+ SE) between getting out of the cold condition
to adult emergence in male and female adults of Aenasius bambawalei after different cold storage

treatments

Last instar larva Pupa
Parameters Control 2 weeks 4 weeks Control 2 weeks 4 weeks
Emergence rate (%) 96+5.48? 48+8.36° - 100+0.0? 72+8.36" 12+8.36¢
Developmental time 11.80+0.73*  11.40+0.75* - 8.20+0.8°  8.40+0.51¢ 9.20+0.49°¢
after cold treatment
(female)
Developmental time 11.40+0.68%  11.80+0.372 - 9.60+0.40° 10.0+0.45°¢ 11.60+0.52
after treatment (male)
Replication 5 5 5 5 5 5

Means in a row followed by different letters are significantly different (LSD test; p<0.05).
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Table 2. Sex ratio and longevity (Mean£SE) of females and males of Aenasius bambawalei after

different cold storage treatments

Last instar larva Pupa
Parameters Control 2 weeks 4 weeks Control 2 weeks 4 weeks
Sex ratio 0.6+0.03? 0.42+0.03° - 0.62+0.03? 0.46+0.05° 0.22+0.04°¢
Female Longevity 38.40+0.93% 32.20+0.66° - 39.40+0.40*  33.40+0.75°  21.20+1.75°
Male longevity 24.60+1.75* 15.60+1.21° - 25.20+1.43%  15.40+1.60° 10.40+0.93¢
Replication 5 5 5 5 5 5

Means in a row followed by different letters are significantly different (LSD test; p<0.05).
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Table 3. Mean (£SE) of the length of hind tibia, front wing, and antenna of Aenasius bambawalei
females and males after different cold storage treatments

Last instar larva Pupa
Male control 2 weeks 4 weeks control 2 weeks 4 weeks
Hind leg length (mm) 0.392+0.072 0.360+0.05° - 0.382+0.12%2  0.367+0.006°  0.371+0.004°
Front wing length(mm)  0.917+0.002®  0.890+0.03? - 0.917+0.03*  0.901+0.189*  0.844+0.708°
Antenna length (mm) 0.822+0.003*  0.810+0.00° - 0.824+0.022  0.810+0.001°®  0.794+0.004°
Female
Hind leg length (mm) 0.468+0.0202 0.411+0.08° - 0.467+0.08°  0.465+0.031*  0.411+0.063°
Front wing length (mm)  0.768+0.170? 0.834+0.00? - 0.805+0.17¢  0.833+0.005% 0.808+0.003?
Antenna length (mm) 0.837+0.0012  0.818+0.01° - 0.837+0.012  0.821+0.014°>  0.807+0.002°

Means in a row followed by different letters are significantly different (LSD test; p<0.05).
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Abstract

Cold storage is a valuable technique for extending the survival time of parasitoid wasps, but it may
have a detrimental impact on their survival and successful oviposition. In this study, we investigated the
effect of cold storage of the larval and pupal stages of Aenasius bambawalei at 4°C for two and four
weeks on their post-storage developmental time, adult emergence and longevity, female sex ratio, and
morphometric characteristics. The highest emergence rate (72%) was observed in pupae after two weeks
of cold treatment. In females, the shortest (8.40 days) and the longest (11.40 days) developmental time
were seen in pupae and larvae exposed to two weeks of cold treatment, respectively. This trend was also
similar in males, and the pupae and larvae subjected to two weeks of cold treatment showed the shortest
(10 days) and the longest (11.8 days) developmental period, respectively. The sex ratio and adult
longevity decreased significantly with the increase of immature stages’ cold storage period.
Additionally, the length of the hind tibia and antennae decreased compared to the control. Based on
these findings, we recommend two weeks of A. bambawalei pupae cold storage to increase the survival
time of the parasitoid, as cold storage of larvae as well as long period cold storage of pupae, may have
negative effects on the adult's fitness.
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